Epitaxial growth of sexi-thiophene Structural analysis
A detailed description concerning the structural analysis of 6T crystallites deposited on muscovite mica is demonstrated in the manuscript. In order to draw a complete picture concerning the needle formation on mica substrates, we have prepared analogue samples on phlogopite mica substrates.
In a further step XRD pole figure investigations have been performed and are presented in Figure 1 for the chosen substrates. In particular, the orientations of 6T (211) netplanes were probed to determine the azimuthal alignment of the organic crystallites. As indicated in Figure 1a by black arrows, XRD pole figure measurements reveal eight diffraction spots in the case of muscovite mica which underline a defined azimuthal order of the 6T crystallites. Contrary pole figures of 6T crystallites deposited on phlogopite mica (see Figure 1b) reveal additional diffraction patterns which can be easily explained by the higher symmetry of the substrate surface unit cell. Again, black arrows indicate the azimuthal angle where 211 diffraction spots are observed which can be explained by a packing of 6T molecules in the so-called low-temperature phase and a parallel orientation of the {411} planes to the phlogopite mica (001) P substrate surface.
As described in the manuscript, based on our structural analysis, it is possible to deduce the azimuthal orientations of the long molecular axes (LMA) and long needle axes (LNA) which is demonstrated for phlogopite mica in Figure 2a- • with an acceptance angle of ±1 • performed on para-hexaphenyl (p6P) crystals on a) muscovite and c) phlogopite mica. b) Simulated positions for peaks originating from muscovite mica (black) and p6P crystallites (white, gray). Gray circles indicate diffraction peaks of one set of crystallites whereas white circles can be constructed by a rotation of 180 • . d) Analogue XRD measurements and analysis for p6P grown on a phlogopite mica substrate. White points can be constructed from gray points due to 3-fold symmetry of the substrate surface.
Summary
In a first step, samples have been investigated by specular θ /2θ scans (not shown here). As S4 expected from literature, 1 XRD reveals a predominate formation of p6P crystallites with a (111) contact plane not only when deposited on muscovite but also on phlogopite mica substrates. As this observation holds true for both types of mica substrates further analysis is only focused on the in-plane orientation of the (111) crystallites. In order to draw a conclusive picture of the azimuthal alignment of the p6P crystallites grown S5 on phlogopite mica, Figure 4a shows additional pole-figures. The outer ring shows diffraction pattern of (203) reflexes while the other hand the inner ring depicts the (213) reflexes. Again 6-fold symmetry can be nicely recognized.
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Summary
Experimental Methods
All organic source materials used for growth experiments, namely p6P from Tokyo Chemical Industry (TCI) and 6T from Sigma-Aldrich, have been purified by manifold thermal sublimation before being filled in a quarz tube of the hot wall epitaxy (HWE) reactor. Immediately after cleaving, the mica and phlogopite substrates from Segliwa GMBH, were transferred via a load lock to a HWE evaporation chamber working at a vacuum of 9·10 −6 mbar. 3 In order to reduce any adsorbed species on the surface before evaporation of the organic molecules a 30 min in-situ preheating at the substrate deposition temperature was performed. In the case of p6P deposition the growth time was 40 min whereas for 6T deposition, the growth time was fixed to 90 min, keeping a substrate temperature of 90 • C. During the p6P deposition the source and wall ovens were kept at 240 • C and 260 • C whereas in the case of 6T the source material has been evaporated at 190 • C and the
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wall was heated to 220 • C. Specular x-ray diffraction was measured in the focussing Bragg-Brentano geometry while the x-ray diffraction pole figure measurements were performed in Schultz reflective geometry. 4 Both experimental techniques were performed with a Philips X'Pert System equipped with an ATC3 cradle using CrKα radiation and a graphite monochromator on the secondary side. Based on the observed Bragg peaks of the specular scan as well as on the direction of the poles (net plane normals) within the pole figures, the involved crystallographic phases of the single crystalline muscovite/phlogopite mica substrate as well as of the p6P/6T layer could be identified. In order to increase readability, crystallographic planes and directions of a particular substrate are denoted by subscripts (M=muscovite, P=phlogopite). 
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